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(54) TM DOUBLE MODE DIELECTRIC RESONATOR DEVICE 

(57)Abstract: 

PURPOSE: To provide a TM double mode dielectric resonator device 
miniaturized as a whole by facilitating the frequency adjustment and 
improving Q of a resonator and preventing a member for frequency 
adjustment and a member for coupling adjustment from projecting from 
the device side face. 

CONSTITUTION: A composite dielectric pole 10 where two dielectric 
electric poles 1 1 and 12 cross like X is used, and holes 13 and 14 for 
frequency adjustment are provided in vicinities of end parts of dielectric 
poles 1 1 and 12. Thus, the frequency adjustment work is facilitated 
because any member for frequency adjustment can be inserted and 
extracted in the same direction, and the resonance frequency can be 
adjusted by this insertion and extraction independently of the 
resonance frequency of another resonator or the coupling coefficient to 
another resonator. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to TM dual mode dielectric resonator equipment equipped with the 
complex-dielectrics column which consists of a configuration which made at least two dielectric columns cross in the 
space which surrounded the perimeter with the conductor outside. 
[0002] 

[Description of the Prior Art] TM1 10 While constituting two or more TM dual mode dielectric resonators in the same 
space which surrounded the perimeter with the conductor outside in order to miniaturize the dielectric resonator using 
the TM modes, such as the mode, TM dual mode dielectric resonator equipment which made each mode cross is used as 
a filter etc. 

[0003] The configuration of this kind of conventional TM dual mode dielectric resonator equipment is shown in 
drawing 10 and drawing 1 1 . 

[0004] Drawing 10 is the perspective view showing arrangement of two TM dual mode dielectric resonators. In drawing 
10 , 10a and 10b have prepared the hole for frequency regulation which is the complex-dielectrics column which makes 
two dielectric columns come to cross, and is shown by 13a, 14a, 13b, and 14b, respectively. These complex-dielectrics 
columns 10a and 10b are really fabricated with the cavities 15a and 15b which formed the conductor in the outside 
surface outside. Having formed the holes 41a, 42a, 41b, and 42b for holding the member for frequency regulation free 
[ insert and remove ] to frequency tone spear reaming prepared in the complex-dielectrics column to Cavities 15a and 
1 5b, frequency regulation of a resonator with each dielectric column is performed by carrying out the insert and remove 
of the member for frequency regulation from these holes. Moreover, the holes 43a and 43b for holding the member for 
joint adjustment free [ insert and remove ] to the inside of the space of a cavity to Cavities 15a and 15b are formed, and 
joint adjustment between resonators with each dielectric column is performed by carrying out the insert and remove of 
the member for joint adjustment from these holes. 44 is a dashboard arranged between two TM dual mode dielectric 
resonators, and makes only the field component of the predetermined direction penetrate alternatively between two TM 
dual mode dielectric resonators in this drawing. 

[0005] Drawing 1 1 is the top view showing the configuration of one resonator between two TM dual mode dielectric 
resonators shown in drawing 10 , (A) is a plan and (B) is a front view. They are a dielectric rod and the **** member by 
which 19 and 20 were united with 17 and 18 were united with the dielectric rods 19 and 20 in drawing 1 1 . Attaching 
parts 21 and 22 are formed in the cavity 15, it ****s in this part, and members 17 and 18 are made to screw. Moreover, 
23 is a member for joint adjustment, has formed the attaching part 24 in the cavity 15, and is making the member 23 for 
joint adjustment screw in this part in this drawing. 
[0006] ~ ~ 

[Problem(s) to be Solved by the Invention] In such conventional TM dual mode dielectric resonator equipment Since it 
is the structure of carrying out the insert and remove of the member for frequency regulation from a 2-way to a 
complex-dielectrics column, and adjusting the resonance frequency of each resonator, If whenever [ effect / of the 
frequency controller material to the resonance mode of the even symmetric mode which two resonators build, and an 
odd symmetric mode ] differ, while the tuning is not easy, and resonance frequency will change with the inserts and 
removes of the member for frequency regulation The coupling coefficient between other resonators which intersect the 
resonator and it will also change. 

[0007] Moreover, in conventional TM dual mode dielectric resonator equipment, since the edge of a frequency or the 
member for joint adjustment would project on the side face of equipment, there was also a problem that it could not 
miniaturize in the whole. Furthermore, since the hole for holding the member for frequency regulation and the member 
for joint adjustment free [ insert and remove ] was prepared on the current path for which actual current flows as an 



arrow head shows drawing 10 , the impedance of an actual current path became high and it had become the factor to 
which Q of a resonator falls. 

[0008] The purpose of this invention is to offer TM dual mode dielectric resonator equipment which Q of a resonator is 
raised and enabled it to adjust resonance frequency independently with a coupling coefficient while making frequency 
regulation easy. 

[0009] Other purposes of this invention are to offer TM dual mode dielectric resonator equipment which miniaturized 
the member for frequency regulation, or the member for joint adjustment in the whole, without making it project from 
an equipment side face. 
[0010] 

[Means for Solving the Problem] TM dual mode dielectric resonator equipment concerning claim 1 of this invention In 
TM dual mode dielectric resonator equipment which has arranged the complex-dielectrics column which consists of a 
configuration which made two dielectric columns cross in the space which surrounded the perimeter with the conductor 
outside Two dielectric columns which constitute a complex-dielectrics column are made to intersect an X shape, and it 
is characterized by preparing the hole for frequency regulation for carrying out the insert and remove of the frequency 
controller material to the flat surface which a complex-dielectrics column constitutes to an abbreviation perpendicular 
direction near the edge of each dielectric column. 

[001 1] In a thing according to claim 1, TM dual mode dielectric resonator equipment concerning claim 2 of this 
invention is characterized by preparing the member for joint adjustment held free [ insert and remove ] in the direction 
of a complex-dielectrics column in the abbreviation mid-position of these two members for frequency regulation while 
it prepares the member for frequency regulation held free [ insert and remove ] to the hole for frequency regulation 
prepared in said two dielectric columns. 

[0012] TM dual mode dielectric resonator equipment concerning claim 3 of this invention from the configuration which 
made two dielectric columns cross, respectively ~ becoming - this, while arranging two or more complex-dielectrics 
columns which formed the slot for association in the intersection of two dielectric columns in parallel in the space 
which surrounded the perimeter with the conductor outside In TM dual mode dielectric resonator equipment which 
prepared the aperture for field association which carries out field association of the two parallel dielectric columns 
alternatively among adjoining complex-dielectrics columns in each complex-dielectrics intercolumniation The dielectric 
column of two each which constitutes each complex-dielectrics column is made to intersect an X shape. While 
preparing the hole for frequency regulation for carrying out the insert and remove of the frequency controller material to 
the flat surface which each complex-dielectrics column constitutes to an abbreviation perpendicular direction near the 
edge of each dielectric column and arranging the location of these holes for frequency regulation with an one direction 
It is characterized by having arranged the member attaching part for frequency regulation holding the member for 
frequency regulation which carries out insert and remove to each hole for frequency regulation to each complex- 
dielectrics intercolumniation. 

[0013] TM dual mode dielectric resonator equipment concerning claim 4 of this invention is characterized by unifying 
said member attaching part for frequency regulation, and said aperture for field association in a thing according to claim 
3. 

[0014] TM dual mode dielectric resonator equipment concerning claim 5 of this invention is characterized by preparing 
the member for joint adjustment held respectively free [ insert and remove ] in the abbreviation mid-position of the 
member for frequency regulation of two each to each complex-dielectrics column in a thing according to claim 3 or 4. 
[0015] 

[Function] With TM dual mode dielectric resonator equipment concerning claim 1 of this invention, each resonance 
frequency of these two dielectric columns is set up by each dielectric column of a complex-dielectrics column acting as 
a TM mode dielectric resonator in the space where the perimeter was surrounded with the conductor outside, and 
carrying out the insert and remove of the member for frequency regulation along a direction almost perpendicular to the 
flat surface which two dielectric columns which constitute a complex-dielectrics column constitute. Since two dielectric 
columns which constitute a complex-dielectrics column further since the insert and remove of any member for 
frequency regulation will be carried out in the same direction in that case intersect the X shape, the hole for frequency 
regulation will be prepared near the edge of each dielectric column and the member for frequency regulation will be 
arranged together with seriate, frequency tuning becomes easy. Moreover, since it is located in the almost perpendicular 
direction to the flat surface which two dielectric columns constitute, each member for frequency regulation has the 
small effect to the resonance frequency of other resonators, or a coupling coefficient with other resonators, and it can 
adjust resonance frequency, without changing the resonance frequency of other resonators, and a coupling coefficient 
with other resonators also by the insert and remove. 

[0016] With TM dual mode dielectric resonator equipment concerning claim 2, since [ of said two members for 



frequency regulation ] the member for joint adjustment is mostly prepared in the mid-position, the member for joint 
adjustment is also arranged mostly at the same rank, and becomes [ member / for frequency regulation ] easy [joint 
tuning ] with frequency tuning. 

[0017] With TM dual mode dielectric resonator equipment concerning claim 3, each resonance frequency of these two 
dielectric columns is set up by each dielectric column of each complex-dielectrics column acting as a TM mode 
dielectric resonator in the space where the perimeter was surrounded with the conductor outside, and carrying out the 
insert and remove of the member for frequency regulation along a direction almost perpendicular to the flat surface 
which the dielectric column of two each which constitutes each complex-dielectrics column constitutes. Since two 
dielectric columns which constitute each complex-dielectrics column intersect the X shape in that case, the hole for 
frequency regulation is prepared near the edge of each dielectric column and the member for frequency regulation is 
arranged together with seriate, frequency regulation can be performed according to the activity from the same field of 
equipment about all resonators. 

[0018] With TM dual mode dielectric resonator equipment concerning claim 4, since the member attaching part for 
frequency regulation and the aperture for field association are unified, while components mark are reduced, the structure 
in the complex-dielectrics intercolumniation which each adjoins is simplified. 

[0019] With TM dual mode dielectric resonator equipment concerning claim 5, since [ of the member for frequency 
regulation of two each to each complex-dielectrics column ] the member for joint adjustment is mostly prepared in the 
mid-position, respectively, the member for joint adjustment is also arranged mostly at the same rank, and becomes 
[ member / for frequency regulation ] easy [joint tuning ] with frequency tuning. 
[0020] 

[Example] The configuration of TM dual mode dielectric resonator equipment concerning the 1st example of this 
invention is shown in drawing 1 - drawing 3 . 

[0021] Drawing 1 is the decomposition perspective view of TM dual mode dielectric resonator equipment. In drawing 

I , 10 is a complex-dielectrics column which consists of a configuration which made two dielectric columns 1 1 and 12 
intersect an X shape, and forms the holes 13 and 14 for frequency regulation, respectively. This complex-dielectrics 
column 10 is really fabricated with the cavity 15. Moreover, the slots g and g for association are established in the 
intersection of two dielectric columns 1 1 and 12, by existence of this slot, the resonance frequency of even symmetric 
mode and an odd symmetric mode is made to produce a difference, and two resonators with the dielectric columns 1 1 
and 12 are combined. Forming the conductor 26 in the both-sides side and vertical side of a cavity 15 outside, the space 
which surrounded the perimeter with the conductor outside is constituted by joining the side plates 16 and 25 which 
formed the conductor outside, respectively to two openings of this cavity 15. While forming a conductor 26 in one side 
plate 16 outside at an outside surface, attaching parts 21, 22, and 24 are attached. Moreover, it is a dielectric rod and the 
metal screw-thread member to which 19 and 20 joined 17 and 18 joined the dielectric rods 19 and 20 in drawing 1 , and 
these constitute the member for frequency regulation. Moreover, 23 is a metal member for joint adjustment. The screw- 
thread members 17 and 18 of the me mber for fr equ^cyjggulati on are screwed in attachin g parts 21 and 22, and screw 
the member 23 for joint adjus tm ent in an attach ing,pait^2A,Jhe side which serves as external surface of dielectric 
resonator equipment while forming a conductor 26 in the side plate 25 of another side outside at an outside surface — a 
coaxial connector - attaching --****— the central conductor and outside — a conductor — coupling loop 34a is made to 
project to cavity inboard in between the same — a side plate 16 — coaxial connector 33b — preparing — ****— the 
central conductor and outside — a conductor - the coupling loop is made to project to cavity inboard in between 
[0022] Drawing 2 is drawing which while showed drawing 1 and looked at the side plate 16 from cavity inboard to it. 
thus, the central conductor of a coaxial connector (refer to 33b in drawing 1 ) and outside — a conductor ~ coupling loop 
34b is made to project in between The dielectric column 12 shown in drawing 1 and this coupling loop 34b cross at 
right angles, and since it is parallel to the dielectric column 1 1, it carries out field association with the dielectric column 

I I . The dielectric column 1 1 and coupling loop 34a of another side shown in drawing 1 cross at right angles, and since 
it is parallel to the dielectric column 12, it carries out field association with the dielectric column 12. 

[0023] Drawing 3 is the appearance perspective view of TM dual mode dielectric resonator equipment after an 
assembly. Thus, TM dual mode dielectric resonator equipment which can be used as a band-pass filter which consists of 
two steps of resonators is obtained. 

[0024] Next, the configuration of TM dual mode dielectric resonator equipment concerning the 2nd example of this 
invention is shown in drawing 4 - drawing 7 . 

[0025] Although one dielectric resonator equipment was constituted from the 1st example using the single complex- 
dielectrics column, it is considering as one TM dual mode dielectric resonator equipment in this 2nd example using 
three complex-dielectrics columns unified with the cavity, respectively. 

[0026] Drawing 4 is the plan of the whole TM dual mode dielectric resonator equipment. This equipment consists of 



three unifs, Ul, U2, and U3, and a unit Ul joins side plate 25a to one opening of cavity 15a which unified complex- 
dielectrics column 10a, and attaches and constitutes side plate 45a in opening of another side. The unit U2 attaches and 
constitutes side plate 45b in one opening of cavity 15b which unified complex-dielectrics column 10b. Furthermore, the 
unit U3 attaches and constitutes side plate 45c in one opening of cavity 15c which unified complex-dielectrics column 
10c. 

[0027] Drawing 5 is the side elevation which looked at the unit Ul shown in drawing 4 in the condition excluding side 
plate 45a from the plane of composition of side plate 45a. In drawing 5 , 10a is a complex-dielectrics column which 
consists jpf a configuration which made two dielectric columns 1 la and 12a intersect an X shape, and forms the holes 
13a and 14a fox jregiiencyj^gulation, respectively. This complex-dielectrics column 10a is really fabricated with cavity 
15a. Moreover, the slots g and g for association are established in the intersection of two dielectric columns 1 la and 
12a, by existence of this slot, the resonance frequency of even symmetric mode and an odd symmetric mode is made to 
produce a difference, and two resonators with the dielectric columns 11a and 12a are combined, the both-sides side and 
vertical side of cavity 15a ~ outside ~ a conductor — forming 26a, the space which surrounded the perimeter with the 
conductor outside is constituted by joinihg side plates 25a and 45a to two openings of this cavity 15a, as shown in 
drawing 4 . Although other units U2 and U3 are the same configurations as Ul and abbreviation, the part is made to 
approach the side plate of other units which adjoin as shown in drawing 4 , without joining a side plate to one opening 
of a cavity. 

[0028] Drawing 6 is the perspective view showing the configuration of side plate 45a shown in drawing 4 . Side plate 
45a consists of a metal plate, and is unifying same metal accessory plate 46a. Having prepared the attaching part shown 
by 21a, 22a, and 24a in this accessory plate 46a, the screw-thread members 17a and 18a which are a part of members for 
frequency regulation which joinedjhe^ dielectric rods 19a and 20a are made to screw in attaching parts 21a and 22a. 
Moreover, member 23a for joint adjustment is made to screw in attaching part 24a. The screw-thread members 17a and 
1 8a and member 23a.for-jointadjustmentperfojinJr by putting in and rotating 

the wrench for adjustment shown by W from the clearance between side plate 45a and accessory plate 46a. The 
configuration of the member for frequency regulation prepared in this side plate, the accessory plate, and the accessory 
plate and the member for joint adjustment is the same also about side plate 45b shown in drawing 4 , and 45c parts. 
[0029] (A) of drawing 7 , (B), and (C) are drawings seen from the cavity inside of the side plates 45a, 45b, and 45c 
shown in drawing 4 . The aperture for field association set to side plate 45a from two or more slit-like openings shown 
by 48a is formed, and the aperture for field association shown by 48b is similarly formed in side plate 45b. The 
longitudinal direction of slit-like opening of aperture 48a for field association prepared in side plate 45a lies at right 
angles to dielectric column 12a shown in drawing 4 and the longitudinal direction of slit-like opening of aperture 48b 
for field association prepared in side plate 45b lies at right angles to dielectric column lib shown in drawing 4 . 
Therefore, dielectric column 12a and 12b carry out field association, and dielectric column 1 lb and 1 lc carry out field 
association. In (C) of drawing 7 , 34c is the coupling loop prepared between the central conductor of coaxial connector 
33c shown in drawing 4 , and side plate 45c, and supposes that it is parallel to dielectric column 12c which showed the 
loop-formation side to drawing 4 . Therefore, dielectric column 12c and coupling loop 34c carry out field association, 
while similarly preparing coaxial connector 33a in side plate 25a of the unit Ul shown in drawing 4 — the central 
conductor and outside — a conductor - coupling loop 34a which projects to cavity inboard is prepared in parallel with 
dielectric column 1 la in between. Therefore, dielectric column 11a and coupling loop 34a carry out field association. 
[0030] As mentioned above, it combines with dielectric column 1 la, between dielectric column 12a-12b joins together 
through aperture 48a for field association, between dielectric column 1 lb- 1 lc joins together through aperture 48b for 
field association, and between dielectric column 12c and coupling loop 34c combines coupling loop 34a further. On the 
other hand, since the same slot g for association as the case of the 1st example is established in each complex-dielectrics 
column, between two resonators which consist of dielectric columns 1 la and 12a joins together, between two resonators 
which consist of dielectric columns 1 lb and 12b similarly joins together, and between two resonators which consist of 
dielectric columns 1 lc and 12c joins together. Thus, TM dual mode dielectric resonator equipment which can be used as 
a band-pass filter which consists of six steps of resonators is obtained. 

[0031] Next, the configuration of TM dual mode dielectric resonator equipment concerning the 3rd example of this 
invention is shown in drawing 8 and drawing 9 . 

[0032] Although the member for joint adjustment was considered as the configuration which carries out insert and 
remove to the member for frequency regulation at parallel in the 2nd example, this 3rd example carries out the insert 
and remove of the member for joint adjustment in the direction which intersects perpendicularly with the member for 
frequency regulation. The perspective view of the side plate which drawing 8 was made to correspond to drawing 6 , 
and was shown, and drawing 9 are the plan. 

[0033] An attaching part 24 is formed in this accessory plate 47, and the member 23 for joint adjustment is made to 



screw, as are shown in both drawings, and the accessory plate 47 which intersects perpendicularly to a side plate 45 and 
an- accessory plate 46 is formed further and shown in drawing 9 . Therefore, also when the equipment which consists of 
two or more units as shown in drawing 4 using the side plate constituted in this way is constituted, joint adjustment can 
be performed from the clearance between each side plate part. 
[0034] 

[Effect of the Invention] Frequency tuning becomes easy, in order that according to TM dual mode dielectric resonator 
equipment concerning claim 1 of this invention the member for frequency regulation may be arranged together with 
seriate and may carry out the insert and remove of any member for frequency regulation in the same direction. 
Moreover, since it is located in the almost perpendicular direction to the flat surface which two dielectric columns 
constitute, each member for frequency regulation has the small effect to the resonance frequency of other resonators, or 
a coupling coefficient withot her resonators, and it can ad just resonance frequency easily, without changing the 
resonance frequency of other resonators, arid acoupling coefficient with other resonators also by the insert and remove. 
[0035] According to TM dual mode dielectficTresonator equipment concerning claim 2, the member for joint adjustment 
is also arranged mostly at the same rank, and becomes [ member / for frequency regulation ] easy [ joint tuning ] with 
frequency tuning. 

[0036] According to TM dual mode dielectric resonator equipment concerning claim 3, since the member for frequency 
regulation is arranged together with seriate, frequency regulation can be performed according to the activity from the 
same field of equipment about all resonators. 

[0037] Since the member attaching part for frequency regulation and the aperture for field association are unified, while 
components mark are reduced according to TM dual mode dielectric resonator equipment concerning claim 4, the 
structure in the complex-dielectrics intercolumniation which each adjoins is simplified. 

[0038] According to TM dual mode dielectric resonator equipment concerning claim 5, the member for joint adjustment 
is also arranged mostly at the same rank, and becomes [ member / for frequency regulation ] easy [ joint tuning ] with 
frequency tuning. 



[Translation done.] 



